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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biopolymer- 
detecting device that can easily, reliably, and simply 
detect the abundance of a series of plurality of target 
biopolymers that exist in a sample and is functionally 
closely related, can efficiently carry out the diagnosis of 
disease or the like, and can be applied to array chip 
technology. 

SOLUTION: The biopolymer-detecting device has a 
vibration induction means for inducing vibration, a 
bonding means that can resonated by vibration induced 
by the vibration induction means and at the same time 
can be bonded to or interact with a target biopolymer, 
and a detection means for detecting whether the bonding 
means is bonded to or interacts with the target 

biopolymer or not. Preferably, the biopolymer-detecting device is equipped with a base part 
electrode where the vibration induction means is provided at one end of the bonding means, a 
vibration induction electrode that lis arranged near the bonding means, and an AC power 
supply that is connected while making continuity with the base part electrode and vibration 
induction electrode and can apply an AC voltage. 
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5 C <t *tBrtg-e* y , Tl^-f^y zfy^p y a if- iz 
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4afejSi*lcJ;Ui%iS^lBg/<J:®/Sg|5<!:, «fi*)^<*ffi«^<»: 
«5fiE-r-5«*4*Si5S1*-Tie^S-tt-5c:tlcJ:ygiS$ 

6 (Dl^■rn*MclEi£<o^^*ffi^^^1*^^i■7'/<-f X. 

7t^'>:^>'5^a-:7^^t^ro4^>^^y>^^5H>Klc, bJtiess 
[i«*is 1 0 3 a^3S 1 t> 7 roi\-rn*MciEt£©^ 

[0 0 0 1 ] 

«fl*]Sfe<*g54J?-«:§«ic;&o«giiic«^ajpr#iT'»y, jc* 
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•5. 
[0 0 0 2] 

['lit^osiiR] t h-yy Aitiiii. th<D±ae^ (d 

NA) $1S^#BT5JtBUTJ^MUJ:5i-r5itilT» 

y. 1 9 9 o^^■tA^t.ll^T$n, 2ooo^Micth© 

±jte^ (DNA) lCg|-r-5WM1S$S^IEUfcK77 h 
ISA^iljaStl/c. dot h(7?±jie?^ (DNA) iCfelt 

T 5 -f 7 -y- -f X > X MSSJiBdWj: t If * t <0 

[0 0 0 3] (fiJx.tf, St3!5*»6)?7*>=KT€rTO*tiJ^!^ 

+l-g)lCj§g'/J:^^o BulEtiJ^i^Oli^. Jfllti©l-'-b-7'^ 

tijfliiiffiroiassAtTF^^txss c: ^: ic j: :3 x^^-r-5 

fi5IE«eS5©»i^i^©©SSOli^, !tiJSj^cDiSj$(^))l 
B$:Jn€) <»: A<X#/j:l> .h l^ p mmt)^S> r> Tc, U U. 
mllEt hyyAitSlcJ;-3XB^t>dWZ$+i;S:t 
e?- (DNA) ©«¥K1f$8tt. fiuSEJta«ifiiroWii)lcM4 

?0<£a-K-r^itfi^ (DNA) ItlSro^XSra-* ICS 
7F:-r^^(DX'$>V, CroitfE^ (DNA) 1f ^^^J-^fr-T 
•SCtlCjty, B!HEJflliWfii©SSi!5S^^JSBt3S:oXl> 

«:-y-:^^-i':/ic»ss-r«c<t*<x#, tOiESi^^ro J; y 

©^#g^??«S^«5J«T-r-5C<!:lcJ:y. i^MO^Sfi^ 
■5. 

[0 0 0 4] tC5X-. ±iiEcoJ:p;S-S<D<Stgfi*)lcS 

40 5I#E;5::^;i<tUX«, 3Elffi©i:d5, -;^J7t:Saj7i<i*<!: 
HMi)-*;! <k rofitffl IC J: ■S?^ :S Ld^lt 2 nx O I ^. b 

■f6^lzmi>nt. >MS^)ffi^llC^7^•C<^*^X'^/j:^^«!:l^ 
eipgii***^. — DNAICHUXIi, ii!l^*tSix-* 
■5 D N A4:-^«t> P C RSfS (polymerase chain react 

ion) icct^xii*! mm) -r-si^ic^ptsiUfe^^s 
Au, 7i^-(mzui^fz^mDNAmt^^t'ftm=-\'¥ 

(DDNAlzS-:S<mift^m{zJ:oX, gSt*4«*'©DNA 
S^lSeiC^fipTtE/iD N A5^y^A<tSm$nxo-5. 
50 UA^L, tS' W«i^®lcKUX«S, P C RSiSJtCffi^f* 



( 3 ) 

3 

[0 0 0 5) . 

IC ^ . (it IC te It S StUEISPnl Si * U . iUTO g 6^ 

[ 0 0: p-6 ) 20 
•5at<*iS«?^^m7'A'f:^T^«. S!IE< 1 XCiEiE© 

jsiiii^sies-a-s. mtm-^m^p. mtmmmt& 30 
^ifiicj:u^ssnfcsij!iicj:»;#ts-r-2). -e-.uT. m 

[0 0 0 7] <2> mm^ssm&tif, ss^^fficD-sss 

WUT/j:-5StllE.<1 >lclEK(p^<*S»^<^imx-('<'f;^ 
T»-5i: «(IE< 2 >;!.CfE|!©^<*S5J^«ia37'/WXlC 

teoTii,, tuiEsajm<iAigtiiEiiig^¥isco-5iiz^itt> 
n. tiiiEjii*Ksmsx><BuiE*i^¥isojfifiiicEffi$n 

mm'^mktfit<Dmmmzj:umi^}M.ms.o 
m'^mzfc^cxmmti>, 50 
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[ 0 0 0 8 J < 3 > JSiSBIilg¥ffi««. S1i^?-T»-5 
Hflie< 1 >Xli< 2 >lclEK<D^<*gi^^^<^iai7'/W;^ 

fc^^TI^. mFlEail^^^lEij!l$1+-StttllE^^¥IS*J 

[ 0 0 0 9 ] •< 4 > i^^^lft*^ JSiftSIS^ISt J:.U 

1 >t3i*^<3>{.^Ytiifilz^m<0±Wm6i^^^ii-r/U 
g!llE<4 >ICiStS©^{*?li^^«^it5x/W>^ 
lCfcl\T»i. BuiE!S/t«8l5A^ iiIIEJi»!i^JH^|SICj:y^- 
|E$n;S:lSl!)lCJ:-UitJi-rS-.^.MiEJ3^g|5*^. H*4«1'IC 

[0 0 1 0] <5> ;iS^EgPAn 
T-feSBtIIE< 4 >lCiEiE©^<*:^5^?-1liai^A'l' :^T-«) 
-5. gJ||E<5>lClEtS©^{*S4J?-«iai7^/'('(';ilC*3l\ 

ic J: U $ n^c® ii ic J: U ft St:-5. 
[0 0 1 1 ) <6:> M-^^^A^. *-7t^'>:^y5^n- 

=L- T'^MS LT^mS ti-Jt^i^ -tK >:^V - y5fe 

Jj;$-H:TM^Sjt*.-5.C<!:{Cj:.yS!!Jt$«*:^fE< 3 >*» 

e>< 5 >(Dl^•rtlAy,(cEttoaflfe^*s^^^«^aJ7'-'t-<3lT 
S<JiS< 6 >iciStSco±i*^«^^^^ai7='>'"?-f :^icte 
iNTIi; .fi^ilE:bW7lf>.:^y5^3.-:/X)<. JulEJSKiKSg^ • 
^•c J: y KiE^ ti;tJSi*lc J: y ftSr-5iTt3E* -7K> 

•5«M<&SJ^:«$1±,T«S^^n;tmfiE^^SI5*^ M*4'=I'IC 

[ 0 0 1 2 ] < 7 > m^Sl^ifis ^Sfl^^#TT1ifi*)^ 

CXla#;»iM-i&»6iMtR^FnSli?/j:< t-bj liT*-5S(liE< 

■^^T'S>^, mjlE<7>lclEK!©^<*iS^J^«iai7'/W ■ 
;^lCfclNTtt. ^!E^^SP*««fl*I±«f®4J^<!:!|#Sfi*]IC 

^A^ffid lcsa$ n-5.- r- - •;• .f ■ I ■-. .- . ■• ; • • f . ■ ■; : \ 
[ 0 0 13] <8>.. «fi*l±<*?^iJ^ <!:JS^71.M?BSf* • 

m^m^fam-^mmzmwi^mf&^it&mihm&xmt.- 
tr^^i^^i^^tktayntiX'ih^. mi< s > iciek© 

^<*S»^«iai;^;4T«, il(FlEliii!l^fiXSlCfcOT. 
^IEi^^¥3lcig|»«(^jtg$n'S>; ^^^¥^12. 
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[0 0 1 4] <9> mtfii^wm^'f-izm^nmBs.w 

^-5. B?IIE<9>lCi5iEO:^-:1v'>±/5^3.-^ffiitfl!; 
Cooi5]<io> msf^<^>tft^><7>(D^.^■ftl 

t)^ ICIE W©fe<*:R»^^^a35^/ W 7.=S:mpLXtj: S d i $ 
i|tgiii-r-53@6j^l^K»^ST*-5. S3IE<1 OlclElE© 

T'^SroX', g63llAiSSlcA>-:3if$Blc^Sfi$n-5. 20 
[0 0 16] 

[0 0 1 7] -JSift^ffi^lS- 

T^9&vmtzmm^i3:<> Bmizmcxikm<o^<D<Df> 
i§, Has. ^5S, m%. ^JSLZf^nmmti^!bmiR^ti 30 

[0 0 1 8 3 tfi^immzj:vmm=s:m^mutmw}m& 

^ISiUTW, ■(JfiJAJf, fil}IE^^¥IS<0-3ffilCiS(te>n 

^ $ n. 353iE^ff ^ mnamm^^^M t w l. t/<j: -s 

CtOii^. «tjlE3^;^^3iA^e.S:;7S^I±^lulES 
SP«@St;feJllEiiij!)g|iemiltlc:Enin^-&.<l:. BulEiS^ 

[0 0 1 9) guiEtfiSlcJ;UiSij!)*SI3epJtg/j:Si)!i^$5 

^Uibxii. mxii, mmi&mmmmf£i^ilmm^zm 
iiib$-t±sciA*T-^-5. 50 
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[0 0 2 0] mtimn.\z^vmm^mf&mmmmmf& 

m^<Dm-a, K7T<^«.^5A^'lEllE-r-&ctlcj;UmilE^^ 

izj^vmmmiztm^iixmttm-atm&^mwiSit^zL 
[0 0 2 1 ] fitlETfeiCck yjsKi^Keprtg/jiiiii^fi^ 

iSlC^lfSn*. •C©J:p/j:«*4(cfi?HEilS^#a*S^ 

■a:TBulE^-&¥S«Jiii!l$-lt«Ct*«T'*S, 
[0 0 2 2] Af||E«il^a«i$iJStlCcl:Ujgij!i%^fgprtg«:]i 

l)gl8H^IS<!iUT(i. ^ijxtf, flEU^^; Jit 5^8, 

[0 0 2 3] BuiEJSi!ii^Jg#ffiX)iMIS2-r-§>iHi<^JS^IS 

iUTi*, '^^\z%\\mttt< . efi*iicjSDTiii:s«-r-s 

C:i*JT#-5#, 1~1 OMHz*{if*U<, 

1 ~ 1 0 k H 2*^J:iJS?* 

[0 0 2 4] miz%mmm^Wi:tfimfs.-r^®.m(om^iL 

UTtt. i^lc$ijpg|*;&<, lfi*llcjEEl^TaSl:^JR-r-5C 
i*JX#S*<, mX\ts 0. 1 nm~1 0 Mm;0«iif $ U 
<. 1 nm~1 0 0 nm*<J:U»* bl>. 
[0 0 2 5] -J^^^IS- 

MfE^^^iftt LTtt. fitfiESibsiie^eic J: y sies 

lS^71.Mffi5i^^BJtgT'fc-5Pg y!ttlc$ij|!fili/<t< . 

tc. BtilE$g^#IS©JBt<c, tSii, t^K^(^•pt^ 
T!t«lc$iMtt/j:<. BWtc/SliXiSSSlR-r-SCtAiT 

[0 0 2 6] BtiiE!®/£g|5<!:LXIi. pTlHti^^-r^t)© 
*iSf*Ul^. Cc^li^. K®Jj;g|JS:$i^ja<^i!i$1i--5 
Ct*tX#*^XW?iJX*-5. tfrlE^ffrgP^LX 
lis »^tt$Wr-5t(7)X)<*f^ 

[0 0 2 7] miimtt^mt LxstHEpristssucfijiE^^ 
©«i'X"t)iipi^^i4. mm(Dmm^s m^mmm^mo^^X'^ 
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[0 0 2 8] .mti^-7\i>i-y^3.-ytLTii,.wiz 

SiUTIi. BS^iO. 4~1 0 nmfigT«>-?)(D**» 
[0 0 2 9] tJfE:* -7K>:^V ^n-.T^.ODi^iiT^-i t U. 

-r-s 11^.611 t>(Sv MmmmT.xit^mmm Ac v.d) ic 

J: RSi!ii-*-«^5*^, . 113SElSlgTTIl8il|g«©S;-p|fiS$:. 
Wt-■^>«jg{*$ffll^T^k^3Sl3ij^ (C VD) fCJ:ySS!jg 

•r*:$-^A*j: y u>. . , / ,, . 

[ o,or3 o ] Txis. miB^mm^o^MsmmT^inm 

V D) ,.:e*-7H>:»->'5^a.-:/:£ij|iif sii^ici*. m 
^»fe>ti«. .«1JSE<b^SI5S;S-r(CVD) T*-7K>±y: 
4#IC*JBSI4«:< Bfl<)lCJt5i;T®l:2!!R^€>C<i:*iT#, . 

15'j.s.if, fiftcvD. y^xvcvD. uifmfmizmif 

PSI4;a:<4>5EP<D't)©4ffifflr-g>Ci:*<-C$. mit^Mm 

■r^ztt)^T'^. mxii. »«igg$5 0 ot;juj:i-r 

-5^<*JS<5:*<^lff)+l*. 

[0 0 3 1 1 uis.- mti->vz3>mmmit, mi*, 

-5. , 
[0 0 3 23 S5IElfS^gPi LTIS, 4%lC$iJPBia/j:< stfj 

[0 0 3 3] B9IE«IWafe<*Si»^-<!:UTI4. 4^lc»JPBIi 
/d:< e6<]C;BCTj8l:SiRr-5:i<>:*«T-#. mi*, m 

[0 0 3 4] mi^mii UTI*, 4%IC$iJPBI4/j:< ifitjic 

f6CTassiR-r-5ci*JT#4*«. mi*, iss!, 5 
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^jycpummn. %^Wi^>j^<^n\zPir^7^=.7. 

K. 7>^':i*-:;i hXI*^.tlt>(OSIai«t. 4flsf*9T'«fiiE 

fi!llESfl*l^'(*iS5J-^-t«a<*^JBfi£^4^>y-?^H. /j: 
<!:A^^lf6^^■5. /d:*3, m^3«l*, SS^fieUT^gTt) 

[0 0 3.5] mmmt\^x\t. ^%\zumtfi<^mz 

fBCTffll:SJR-r*C<i:*iT#-S*i. mi*. StSfi*)^ 
10 I g GJAft. ^^m^^^^=f- 1 g AStf*. 

I g Miaf*. I :g 

i*. -$i.<ifl*i^<*B«-?-:i.e EJAft;. ./j:<!:*«^if eti-S : 

^t^. /ifc. .Kiit<*li; ty4?p-:^;lj^^f*T»•3.Tt> 

;ilCj;r>TI§-5C<!:**.T#-5. ; 
[0 0 3 6] miiEiii{*afti^-<hLTi4.' An{zmmtti< m 
fi*llCi5i;TjSl:SIR-r-5>c:<f:;Gf:r'^-5X)n ©1:^1*. mflE 
20 F a b-7 ■7 5^;* > H. ,.BlIIEm<*(DnI^^iao5-gp 

KliJ=^-|i. SSi^flJO::^:*.. ^ij^l*,- ttllEiiii** 

«iA.lc.k-5:^;j6, ?S:t'lcJ:-DT?i;^c:i**T#-5. 
[0 0 3.7] Ctie,©^^g|J|4,t.1Ji*!4Tffiffl..LT*) 

fl*)^<*S»^«;Sat--51i^lCI*;; .iOlE^^gp.!: UTS 

^jii$+iT«is??«u. ^i-issn^jii&iis^gpsicjs^Ti- 

J:y»*Ut^. , , ^ , — 

[0 0 3 8] BaiESkJESBIJiBfrSE^^gPiWlS^t LT . 

I*. ^5lC$!IPBIi/j:<,. EV^lzSt^Cxm^mVit^Ztifi • 

[0 0 3 9] ftliES^t.gP*<;^-7tf>:hy5^n-:7'T*-5 

ltT«^t-5 ^ i IC J: y . EKiyiligSilcJ: y K7)ci§;S*;« 
^$i±:TB9iE$g^§P€:?BfiE^-5«ip4 (0iJ^I*mliEtt#) 

lc^^$-t+i,C<i:*iT'^§. f^IE^Icjgjffii LT 

I*. i|$lc$iJPBi4/j:< mmizp&Cx'M'M.MintitZ.tifiX 
^^tfi. mi*. SK7>t.:zi;ApH^a"}g (pH 

7) uammizmfibn^, m%i^-7f.>i-j^o.- 

IJ^ia. K^AI^^lC<t-5^Slf*<aj^U;t5'n-:/1S)t 
0 •^■©5tSgSP^flCB^^©3Efi]l^#^T•l^ 
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J:nii, B^Jl^;'3-^>:^^5^a-7^(D$feSffilcp;Ta(^*^*4 
10 0 4 0] -^l|{t5^IS- 

# -5 PS y CSJPB li /J: < , B M ICIC TSiJaiO "b OD© If 

[0 0 4 1 ] stiiHii^(DW^$«^aj-rs<^aj¥istuT 
«tiiE«a*i±#i«5^^i^^7i)S*ii:#fflUfc;zi*t^ai 

[0 0 4 23 miiESi!lS<b^£B*01t?8<i:UT«liiSt-'l.^ 
di^StUTtt. ««>Ltf. 85FlEI^^¥S©ffiii!ltt®*ja 

^^laaUT. miIEie^#lfi*i§JllE^6*)^<*ig^i-^t*S^ 

10 0 4 33 itai-rSmiiElilli^^btUTIS. @ 

^(fe>n-5X)<, ;zne.©tfT=t)g{)iE$s^¥ifi©^*^tt^. 
©s<b*«ias-r-5tg^.*^e>(i. H*jii!i^<t*<»s L/ 

[0 0 4 43 «(rlE«iai¥®<!:LTI4. StJiEa!l^BC<DltA^ 
^<!:BuiE$$^Sl?t©jpg8S:§ft<!:lc®^*$. mA^<r>mU 

iJ'MSgP. milE-r'-tJ'S^BP^tl/Tli. i;b»l©=i>tf 

[0 0 4 53 *^WC0*<*S5^J?-«lill7'A'f^li. 

«tjlE^^^IS^iif4;S>^^lciES$-tt7J:ttl^T-^ffl-r 
•&cit;f)<T-$. Ellis' >/"?^K©Sm. i^mo^Sfilllc 

*f6MOg6^^lfiiSS(C!|$lC»iilc<tffl-r-5):it 

[0 0 4 63 Jifc. BulEli*4;S<!:UTI*. 4$(C$iJPRIS/Jl 
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/j:<i:*''^lft.n-5. BillEilPiaibTIi, !|§lC$iJPS(i/j:< 

!gf-5i^m*^*?iiic^if t>n, ijij^ii, nii^, Sifliii 

[0 0 4 7] *%B^(0^^*S53-^i^ai?>'W7.(D^taijS 
SI*, mIiE*S^¥ISA^iiS-&-rSBtilE^6*J^<*S^J^©5i' 
^-SICfif^^LTS-fbU. *3t, ^^M^ii^i^^tiiiE 

le^^iatflDis^sjaic.toT^'fb-r-s**, eij^ii, m 

lEiS^^etUTSS^SI&^Wd:-!.*)©^. ^giTU-f 

10 0 4 8] (^{iStW^^lltis:^;*) ^^s^ro^t^iS^^ 
^«iai:^;ili. m)iE«6^^ft«^^^<5:*S^71)iitBi:<tffl 
20 pItg/<tmFiE$S^¥ISIClSij!)«:gltH$1±-i>ffil*^iieXII 

js^¥is©jsi!is^b^«^ai-r-i)^aixfi<t^£#*, mic 

jailil*, mIiE<^iai^iaicJ:U»iSlcf=TpC<!:*JT€ 

fJSE^*t:!S5J^«aj35r^tt. 
?-«iai^g ffl I '^T W Ji IC ^SS-r -5 C t A^T- # 
[0 0 4 9] *MB^©^#S5i-?-«^ai:)?jSi5, 
«!liE^^?S«tlIIESif4>«'f' IciESS -ttfcttlSTlSffl-r 

•5c:«t*^T-^. sals' w'Ci^srojta. i^mw^k^ic 

[0 0 5 0] 5^i-7'^jt<*) *^B^<^ 

/j:-5>. tiiiE;^-7j^>:t-y5^a-:^©Sf»llifaKE© 
aUT'^-S. BtiiE^-Tt?^:*-^?^^-::^^^^*!*. S^iE 

40 [0 0 5 1 3 S^^iE*-7t^>:^>'5^;l-7'<!:B^ilES^gP<^: 
©JS^tLTI*. 4$lC$iJPgli*<^ BWlCJSDTill:^ 

[0 0 5 2] fiuiEie^©:^3;iibTli. !|$IC$iJPfi(S/j:< 
50 y5^a-:^lc(S]ttTqSS^-5C,»:ICj:U, »iiE*K?SlCj: 
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If ^^^.T' o * . IS* ,- > :^ a r T"**? lE^ ^ 

[ p;q,5 ^3 ] .^ftBM<0:h-7)i>i-/.'3^n.^xmmmt. [ - 
Sttffl ii ICi^p-r -5 C <t A^T $ * Ai, 2|s:|«,B^0DBfliE^i(* . 

[0.0.- 5 40 , mmmmmm) _:^^m,pmm^'m-^^ 
[0|0..5 5] :$:MBM(pmm^mmm{zp[.^:7:it, 'mmcD, 

i9:itbTfe<to, - . ; .. . 

icfcittf^gjjiEJS^^IfiQ^IEie^gp;:,*.. 1 .iioDtri . 

[0 0 5,7] .^#©jg^, nun^^mn^FtkOir/u'p. , 

lCt3(tf.^iE^^^e©g3iEig^a5*<. 4tS<D 2 flJU_h 
OBtfiE«a*l^t^g5*^^lCiS^oJ#6T»,ntfJ:<,. 

tf, fSjg^BB*, ^fi-r'<#etiiESfl«)^¥i§^j'?-©fi$s 

#Stiie!|#S:o 2 aia±(^miiE^i6*)^i!|i;iS5j^©ff gS 40 

10 0 5 8] :$:mm<ommBmmmt, ^gji©^^f/'Ci7 
i> fs a^b^tss J: u m'^nrnmu l c i ic j: u 56g-r 
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ffe(D#B14«av /<£«i:Ol^BfilC!|$IC»iHcSffl-r-5^<!: 

[0 0 5,9] rjits, ^^BMomm^m'^mom^i^nix 

[0 0.6 0] ±2>.,u;t*iiB^©^{$i5^3v:f^ai5^y<^^ 

^izmu,^'mm6^^i^m=i^ti&m^utt>im'^Ti 
^■iz^-ff>mw)m<t,i(^_-^.i<pri..ji,) .i,,:^$*^g|}o{a. . 

S- (7.U<ffia). :i!-0«jS;gi^ics.-:?iA,T,. fiiJIEKf4f 
IC 1 fl*ax??S,-r-5S5iE«fl<)^ftS»^^ >ytC?M 
m) ©M^. $>.^tM**tIIEIS*4fl'lc??ffi-r,S«S{CDB5iE 

uffiar-s.c iAJx^^B •:i<oittt><, ;*,»flfl©±ftii5» 

[0 0 6 1 ] Pi^^ii^^ii^^^^j:,^^ '^^^^^^^^ 

fc i;vx. . w',^ -> a. y ^s^^jt>o\e ^y-y a . 

<t^*)^4&X-e(7?7f? t :i,|j/--> 3 >$:JEa-r.S C <!:;{)lpl 
#I<|:/.E y.> iSliSj^cpilHi:;5:-3XO-5:i^>/'«;?H$JE 
il^-5C<!:;!>tX-$S. -f-©!®*, g!ilEtli^J?5*. St*© 
J: r> rcSJiiS4^<o^(cSo*i\x:*fgy ic^afi-r-SODXIS 

/.Si^fflr*:?? e> C: t *fX$ S J: 5 y ' 

[0 0 6 2] . i;-- ;• ■ . , 

[0 0 6 3], (^js(5ij,i.);,p.i ~ii 3 d^miu/jitjfin ■ 
mm 1 <o±i^mif^maimmz-oi\Tmmti.\mMz.' 
3^-rj:5ic. mmm i (oki^m-i^^^mms. 1 1*. .->y . 

3>Stfil Oi, JnCEA}n<*Fab75:i''^.>h2 0 

<t. •;'3-*'>:^y5^i-7■4 oi. ssB^iie 0 a t. 

JSIftgiaglHi sot. 353ailii 8 2 SHUm^S .6 0 b 

<!:, msj^mmms ot, sssits 2i$wuTi>-5.. 

[0 0 6 4] -> y rj >stg 1. 0 IS. gilIE^»iSiJ^«ai 
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10 0 6 5] v'Jn>»*51 0±ICli. Sg»m8i6 0 b 

i:«gpiigi'6 0 a<!:*^cro)ifiic«s$nTos. umm 

T«)-2>. Sgpm@6 0 a±lC(iMJ«Jl5 0*^^(t 

i:i-y<r;k n/t;uh^<!:UTt)J;0. fl4JIJ15 0± 
IC. JUT0DJ:C)ICUT*-7lt'>:J-y5^zi-y4 0^?Bfi£ 

|Sl (CEPJJP UfcttffiT. -> U 3 >mWi 1 0 ©igg* 5 0 0 

VDicJ:oTMj«Ji5 0±lcBfeiI^ttroA-7K>:^y5' 
3.-^4 o*->'Jn>S*5i 0 lcBSSIS^|SllCfiEft^■ti■ 
/t. ^«sff!l 1 icfcOTi*. *-7K>:^>'5^3.-:/4 o*« 

:/4 0(OJfeSffilC« JUT<DJ;C)ICL/TiaC E Atit't^F a b 

;|«>-:j-y5^3.-:?'4 o*7y-»^iQ;SU. ^-7K>:^ 
y5=-i-7'4 OC05fe3a6lC??ffi-r*5ftS«:rjgiSS-a:T^' 
>^i^'J >j5<7t<> K 3 O^rJfJfiEUfc. -^-bT. 1 OmM© 
KK7>^-'>i:^P H«'«jS (pH7) lC-Sl»LfcJ/tC 
EAtt^tF a b7^tf^^>h<£l^«ICUTiS^>t/U>^'' 

7tx'> K 3 o<£wrs^-7K>:^-/ 5^3.-^4 o*^ses$ 

tfim&\^nm\^^ tT:CEAit<*F a b75i^^>H©7 

^»tC E Ajji;1*F a b7 

— yAO(D-$^>if*)>Cf-^>\i^^0t.tfiRtl&\j. JaCE 
Ata#F a b ^^i^P' > h 2 0«^*-;1«>:^-/ 5^^.-::/ 
4 0<O5fe^(C@S:$n-5. Hffi^l lC*5t\Tli. taCE 
Ata-^F a b 7^^''^' > h 2 0**fi5iElS^§|5<!: UTlSltg 
r-5. -tux. tac EA»t<*Fa b75i^>>h2 Ot 

•r-5. 

[0 0 6 6) vU=l>S® 1 o±icia, A-7H> 

®BP^@6 0 ail*3^3S^ag8 2 ^^n- bX^iipjegCS 
S^^nXl^•5. ^3SSji8 2<»:. ::n<!:^iil5I«6lC«^ 

UBisH^fsiuxistg-r^. uss^jix-ii. liiftgis^ 

[0 0 6 7)*fc. ^-il^>±y=J-:i.-y A(i<0'&m\Z 

9 0 issues 6 0b tlimjjtitt 9 2 UX^iiBltE 
lcj$^$nxi\-S. S3iilt9 2t, cniSliiBJfiglcS 

gE$nfc^i!i«i£iiiiS9 0 tsgp^@6 0 btAJ, miz 
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[0 0 6 8) mim 1 ©*<*^^J^<^iHa7=''w:^ i icfc 

OXIS, 523S®i)^.8 2*^e.5^;Jii«E«:Eni!iP-r-5<!:. UK 
^SH®<18 0 (hSgPttMB 0 a iLOfiiX'. >5;Jitm^A<EP 
iDSnx, ^mi40:^-7H>:'->'5^:3-->'4 0*^ 
3i[SI1i©^»»lCJS;i;x. 02IC^-rJ:5lC. ffilSBIIg 
Sfil8 0 ICifi•:^l^;tygltl/^:U UXftJSLfe. 

0(D$tw(C*S^bfcjAC E A}A»F a b 
^^^pi^ h 2 0t>;lJ-7K>:^>'5^i-7'4 Oihfticit 

10 jsufc. iiiii««ix'(*. ^mt^^--^->-ty'f-ji.-y 

4 0 (pffiii^iRISI* 1 ~ 1 b M H z U . UliliiSn 
m~gftl 0 M mT^> -p fc. 
10 0 6 9) ^-7K>-^y?-3.-:^4 0(D5tiSlCgS^F 
nfcJaCEA^ftFa b7^4^p'>h2 Ott. bIiIESIW 
^<*Jg5J?^<h UXCD;^*>V-;»3-Xfc^C E A^>/t^ 
Ml 0 0<hm)^.m<*RfBlcJ;U^^pIt£X-$)?><DX-. $1 
C E Atn;<*F a b75i^>> K 2 0€:. bIJIESM^^*^ 
ij-?-«!iLX<D*'>-7-*-XS>-5C E A;$'>/X^H1 0 
0Ai??^E-r-i>K?4j«>f iCiESS-fr-Sxt. mCEAmttF 
20 a b:7^^';<> h2 Oia, C E A:?' Wt^^K 1 0 0 <»:Ja 
Jlf/i;<*Rf&lcJ;y$S^b>5:o ©tCEAi?t<*F 
a b^^i^^i^ K 2 Ot C E A^ W?i^Sl 0 0,!:W. 
lS^L7tS«Ott^lC*.5roTI4;S<, in;CEA!a'(*F 
a b7^;J'*>>h2 0©Mgl^t!SlcSeoX, JS^U/tU 
MSSUTtUbXlN/t. 

[0 0 7 0] ti-7^>-r^^:L-yA otfimmm^'^w 
8 oic3fi-p*iNfcuginfey uxftJiuxo-5«i^is, ti 
-/t^>:^-/5^i-y4 oroifi^iciEg^nfcjsib^aim 
@9 0t. ;<5-7H'>:^>'5'aL-:^4 oro^ffllcffti^&n 

30 fcSgP^^l 6 0 b iz<DfA\Z'Am>n.^(OM^1l5\W^-$'- 
><l:UXS;jSt1-9 2ICJ;U;1JS {=E--S>) Lfc. TSfe. 
SISS^iJ 1 icfclNXIi, JSij!)«iailHS9 0 tSBPra@6 0 

b tX'jBfiRsn-sismiBisseci v©ii3iESE*«aiJtiDL/fc 

«1"X-, iilft^^aifUl 9 0 iSgP^@ 6 0b L(Ofii\Z^ 

[0 0 7 1 ) JJtC E Aia<*F a b7 5^^;<>l-2 0*«C 
EAtS'>Ai>Sl 0 Otl^-^-r-St, :rt-7K>:^y5^a 
-:?'4 0CD$feSffimM»^ii*n-r-5);t«i>. :^5-7K>:^>'5^:l 

|iij!i^ai^@9 OtSa5«S6 0 bi:©PBTlc3!tnS 
EAtJ'Wti^ai 0 0©??S€t^iaj-r€)::<!:*<T$. s 

lCSIi$4«t'(C?»SE-r-5CE A^W«>>S1 OOOfiiJ/L 
C E A}/l{* f a by^if:^ > h 2 0 i^re^CD^SISgilC 
SoX. ISHiNffCDC E A^>/t^'Kl 0 0OaS:Sft 

[0 0 7 2) (Ili60!|2) 04~E16<£#S§U/j:A<t>^ 

50 «Eeii2ro^{*g^}^tiiaiiif5iicoiNx§iwrs. 041c 



15 

>>h2 o;&<cEA^'>A^sn 0 o<tm^-r-5<t. m 

OtSSmmeo b<!:©re^lc^3iEX)iiU$^ilL/fc. -€-L 
tlzjiij. KiMliSfO C E A 0 0.©Sa* 

2 0 t<orjgi<ommm»iz'i£-DX. KSti^i^roc e a^> 

[0 0 7 31 ncte. HJS^iJI StX2 
7 0. iSiftglSg^g S 0.. 353K^iS8 2SC/®gPtifii 6 

0 alCckUWfiJcSn-s. ^iUSPaii. sgpm^^e o b.; 
liibltailH® 9 0&z/m^nt9 2 ICJ; U*Sfi£$ia-5. 
5 tt. taC E Ala<* F a b 75^^^ > h 2 O.fCj: U 

4gfiE$4a-5. a'jsgp6(s. mmmj&^2 iit^tii^:3:tm 

7JCjS«$nTfeU. ji)S5'-iS'*«iE«tx-:S'7.a& 
tX7H'8EM5=-:5'7 bi.^^LiHSU, Kf^ligt^OC 

EAtj-wt^Mi ooroa^^g-r*. 

[0 0 7 4] @8ic^r^pyi7«fiE0(a, sijg 

^ji sut2icfcit«>^<*si5^^«^aii£si titsuij, 

Tjx"^, • -■• •■•'.'■ .•*. 

[0 0.7 5] C^T. UUlg«ef=tEr.5 . 
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3t&CX18l«at)$iJSJZ>»f,SIR$tl-5il?/j:<tt> 

(#iE4 ) SgP€@;b^@S$ti. 

ffi0^ffiiJ®ifi^(cEg$n;tBuiEf=tE 3 lcIEKO±<t;S5 

1 Xli 2 »cEK(^^^^Sii^?-^^ai5=^A^'x. . 

f*E 1 Xli 2 lcEKO^f*S»^«iai7'/V-f v^. 
(mE.7) ~1 OMH zT*-5fi5E 

<^E 1 6 rol^■rt^A^^cEs^©flfe^*s^^^■^ai7'v'(-r 

(ttE8). .ffi»roffi(@*t 0 . 1 nm~l 0 MmT** 

tUEttE 1 7 rot^•r'n*^lcEl6©^^*il!»?■«lal7' 

(mE9) i&-^m9iAK mw)mis^mizj:umnt*i 
nimw}izj:vi;^m^m^mmmt:. «iw±<*gs4j*iis 

8©i)r'nx>McEii<^)^f*g5j^^aj7=/'(-i'^o 

WEl 0) S/CSP*JBj^14X*-5BMEf=tE 9 ICEIS 

(f=tE 11) iSJCEgPX^^^miiT-fe^BffE^tE 9X1* 1 
0|cElE©±<*fii»^«iai-rA-r;;^. ; 
(#E 12) JSjEgp**.: -> U =1 >3|jlSt;*S»ffi?- . 

©l^•rn*^xfe-5itIE'^tE9X)?e. i 1 ©i>-r+i*McEti- 

(#E1 3) ®/Sg|!Ai. A-:^>±y9^:i-:;^T«.-5 
SiJE#E9X>»& V 1 <0\.^TtltJ^tZtiWi(0±Wmii=^^m 

(f=tEl 4) :^-7tt>:^y 5^3.-7'div>^VI/'?;t- 
-'HSig^Wr-SBtiE^'tE 1 3 izliU<D±Wmii^=f-miii-r 

(f*Ei 5) ti-if^y-)-j=}-zL-zft'i^mmc^(r>^^ 

W:^--5S!iE^tE 1 4X(i i 4 lcEK©^i*ii55J?-||iaj7' 
(#Ei 6) *-^>:>-y5^a-7'*til3fESigTT^b 

^^S;£(c<fcuiSit$n/cB5E<srEi 3d>e> 1 5 ©or 

(#E1 7) ;b-7K>:^y5^a-:/*^BSiItS^:^o^2>B 

sp*=&-r-5«siii*«fflt\T8?ji$nfcgfiEmEi 3*»e> 
(#Ei 8) ^mm^(o^m&^mr^m'&^t(i^m. 
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* 4^ *4 ^ ^ -1+ T$S^ $ 1+ * C <fc (c ct y $ 
(mi 2 0)- lB^g|J*J. ^31fl*)^#TTg6tJ^<*iSi^J- 

(f^lE2 1 ) t/H^tH. iaS6*l^f*!aj4J?- I g Gtfii^X 
y . m»BRM-;0ifAS6<)^<*iS5J^ I g GiAii-(D Fab 

(f^lE 2 2 ) £SbiS<(b$^iliir SiBiJJtSit 

*«mIIE^fl*)^<*ai5^^<5:^^71i3iffiS<^ffl t ^fJI 

ajr-5g«iiEftiE 1 2 1 ©i>-rn*>iciEKro^i*S5j' 
«^iE 2 3 ) mmmitAmmmmmtTSi^mtimi 

2 2 lclEiE0D^<*S5J^-«iai7'^t-f 
Ci^^lttS-r-SfitllEi^iEl *^6.2 1 roiN-rnAMClEil© 

(#iE2 5) it^tti^sA^ ie^¥ifiroiiii!i«^<£ai^ 

«iajUT, l^^¥S*«lHifESia«l^<*!S4J'^<!:[S^7!iMffl 

5f^fflu/tci:^<^ai-r-5BuiE#iEi *»e>2 1 rou-rn 
*MciEtEro^i*i§5j-^^ajx-''«'f 
(#fiE2 6) ^lamfitfi, m^^ifi^mLftiktii^m 

^&SSI5*Wr-2)*5IE#IE2 2*^t.2 5 ©0-rn*MClE« 

IE1 *^e>2 6©t\-rn*MciEiK©^<*^5j'^ijiaj^r/w 

(#iE2 8) m%<DBm\zmi^in^mmtiM)^<b 
2 7<^o-rnAMciEK©^i*©^^^<^aix-'w:^. 

(#IE2 9) j^Mdi, «sa©^>At>K*<K^t-SS 
U t) MiJ?7!iSiiJ»P :: «!: ic J: y fSffif Ss^mx-^. y , 
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IE#!E2 8 IClEKO^ft^^J-^tftdaT^/t-f:^. 
(mE3 0) SW^^frS^J-^^tJa^TlMtiSfffflBltg 

(f^iE3i) wM^i^m^^^izm-^Tbm^BKVfm^^ 

^ Xv^HST-etlllE:^ -tK >:f- y 5^DL - y^^ia 

y >^''7K> KIC. m)iE$S^g|5^»$fiE-r-&«f4^S/S2-e- 
TSS^ $ -a- TSIJit ^ n i) c i ^ !t#gi t -r ^ A - ;K > :^ y 

(#iE 3 2 ) ffllEftlE 1 e> 2 9 © I N-TtlA* IC iE«S© 

miE3 3) «a©^>/ti'H**K^t-*^<*5JCE(c 

20 3@t3^©Sfi^HT'^oXv «51E^<*^5J^Siai7^/W:^IC 
telt«S^BP*SfIiE«g»ro^>y'?i'S©Slfc'(t5J§iJL/. 

BtllE«SlO;S'>A^S©iaircltWU, do^^^gPS 

30 iE#iE 3 2 l=iEtE©Sll«^^glrilS. 
10 0 7 6] 

(cj3it*ii5iErp^iisjssfrsct*«T'$, ijf4f»ic??s 

y , 7 U-f 5^ ^7^^ / P ->*- ic jgffl oJ#g;5:4;ftS^^^ 

40 «r-5c:t*iT#S. 

[HI] mili. *igB^ro^i*g5^^^^tbgg*ffli^fc 

[0 2] 0 2li, 01 lcfclt-5^i*§5J?^«ia3gg©i!l 
[0 3] 0 3li. 01 lCfclt-2)*<*»«'^l$itSilffi©<t 

[0 4] 0 4 IS. *^B^cD4#s^^•^lllalgs^ffll^fc 
50 2^:^B^©4f*i§5J^^«i{t;:^a©ffeoii«im^r«BSlji 
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[13 5 3 msit. 0 4 icfcit-5^i*gij?-«saaigs©i!i 



1 

2 
3 
4 
5 
6 
7 
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7 a 
7 b 
8 
9 

1 0 

2 0 

3 0 

4 0 

5 0 

6 0a 

6 0b 

7 0 
80 

8 2' 

9 0 
9 2 

1 0 0 * 
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